Abstract. MIMO radar signals emitted from the transmitting side are not the same, the signal received by the receiver is the sum of each emission signal，Therefore, and we need to separate the signal to waveform transmitted by MIMO radar at the receiving end. Adaptive pulse compression method based on iteration can effectively separate MIMO radar transmitting signal, however, this method is adaptive weighting the received signal, through several times of iteration computation, to obtain the best value, so that we can carry out pulse compression. Since the noise is random, each weighted value of the received signal is different. Therefore, we cannot carry out coherently accumulated pulse. To solve this problem, in this paper, we have established a model which MIMO radar receives signal through pulse coherent accumulation mode, and put forward a kind of pulse compression method based on linear constrained minimum variance. This method does not require multi-iterations and easy to calculate. In this way, we can carry out coherently accumulated pulse. The simulation results show that this method can effectively separate MIMO radar signal.
Introduction
MIMO radar can form a low gain wide beam by emitting a set of orthogonal waveforms [1] . The receiver separates signal through a set of matched filter bank which is suitable for different emission signals. Then digital signal processes whose target detection performance and low probability of intercept capability superior to conventional radar [2, 3] . MIMO radar requires transmitting waveforms are orthogonal waveforms. However, there is no completely orthogonal waveform. Thus, the cross-correlation between the transmitted signal, the radar echo signal not only inevitably lead to the presence of noise superposition,but also there is mutual interference between the echo signal, thereby side lobes are improved and this affects the detection performance of targets. Therefore, in order to improve the signal separation, design a set of compression filter which can effectively separate pulse is necessary.
If the MIMO radar irradiation the target for a long time, what's more it is coherent, it can improve the accumulated output SNR by coherent integration and can obtain better Doppler resolution [4] . In order to effectively separate the signal at the receiving end, adaptive Pulse compression methods based on the minimum mean square error criteria and guidelines to maximize the signal to noise ratio are capable of suppressing the signal from the side lobe itself, reduce the level of cross-correlation between the signals, better solve the problem of mutual interference between the various transmit waveforms. However, these two methods is adaptively weighted reception signals. Through several times of iteration, we can get the optimal weights for pulse compression. Since the noise is random, the weighted value of each received signal is completely different. Therefore, even if the coherent burst is emitted, different weights will destroy the coherent nature this is not conducive to improving the signal to noise ratio which has been accumulated for a long time. To solve this problem, according to linearly constrained minimum variance criterion, based on long coherent integration, a kind of pulse compression method has been proposed.
MIMO Radar Receiving Signal Model
Let us suppose that MIMO radar work under the condition of narrowband far field, receiving array and transmitting array are in the same phase center [5] . It is composed of M transmit antennas and N reception antennas. For far target sites，when the Doa Angle is  ,the transmit signal steering vector is 
The NO L continuous time samples at the l -th moment is:
According to the working principle of MIMO radar and signal processing flow, each signal received by each array element matched filtering with M transmit signal. The expressions after signal received by n -th array element matched with m -th emission signal are as follows：
In the formula (3) 
The output of pulse compression filter based on long time coherent integration is：
The whole algorithm consists of the following steps:
According to the data structure of the K -th pulse-echo observe echo matrix 
This method has the following features：
This method is based on linearly constrained minimum variance criterion. Use L range cells sampling point to realize adaptive pulse compression processing. Compared with the methods in the literature [8] and the literature [9] , the methods in this article are non-iterative. We need to get P-dimensional matrix inversion. Iterative adaptive pulse compression method requires   
distance unit. Each iteration inverses the P -dimensional matrix. With the increase of the number K of iterations, the number of distance units to be calculated and the amount of computation greatly increased. However, the proposed method of N pulses requires only PK  distance unit and only once inverse operation. In this way, we can complete adaptive pulse compression.
This method seeking weight vector by constructing echo the observation matrix to a receiving antenna K pulses, make the weight vector acting on the observation matrix   Yl . We'll get N-dimensional vector which is still coherent between elements. Coherent relationship is decided by the antenna direction vector. So we can use coherent integration to accumulate the energy of the target. This effectively avoids the loss of energy targets, but for the method of adaptive pulse compression which uses a single pulse to observe data and then form a right vector, even if what was emitted is K coherent pulse train, however, due to its weight vector of different pulses will not be identical, it will no longer be coherent between K values obtained by filtering through pulse compression method based on minimum mean square error and the maximum signal to noise ratio. Thus in the subsequent coherent treatment, it will inevitably lead to the loss of energy of the target.
Simulation and Analysis
Let us assume that the number of received array elements is 4. The element distance between emitting array element and the array element is half wavelength. We chose four-phase codes signals whose code length is 40 and pulse train contains 50 coherent pulses as transmitted waveform which was designed in the document [10] .
In Fig. 1 -Fig. 2 , when the SNR is 0dB and 15dB, we can see the four signals which the first receiving antenna corresponding to the first pulse in the pulse train. It uses the proposed method and the conventional matched filter to compress separated pulse and then output. Fig. 1 . and Fig. 2 shows that the proposed method has a good result of signal separation when the echo is single. When the SNR is 0dB, after 1 s was separated by the two methods, the maximum distance side lobe were -4.6dB and -17.3dB. After 2 s was separated, the maximum distance side lobe were -7.4dB and -16.8dB. After 3 s was separated, the maximum distance side lobe were -3.2dB and -19.4dB. After 4 s was separated by the two methods, the maximum distance side lobe were -7.1 dB and -13.5dB.When the SNR is 15dB, after 1 s was separated by the two methods, the maximum distance side lobe were -7.3dB and -25.4dB. After 2 s was separated, the maximum distance side lobe were -7.6dB and -25.4dB. After 3 s was separated, the maximum distance side lobe were -4.9dB and -27.3dB. After 4 s was separated by the two methods, the maximum distance side lobe were -7.3 dB and -26.7dB. Compared with the traditional matched filter, the proposed method can largely suppress the range side lobe and separate signals effectively. Fig. 3 is the output of a long time coherent integration pulse compression, when the signal to noise ratio is 0dB. We can see the four signals which the first receiving antenna corresponding to the pulse train, it uses the proposed method and the conventional matched filter to compress separated pulse and then output. It is revealed by the comparison that after long time coherent integration, sidelobes outputted by filter is greatly reduced. The maximum sidelobes outputted are below -30dB. This is far superior to the output of traditional matched filter. This is because after the coherent integration, the output signal to noise ratio was increased, the performance of signal separation is improved. 
Summary
Effective separation of signals which is transmitted by MIMO radar is one of the keys to realize the target detection of MIMO radar. It is also the basic of detection performance at which MIMO radar is better than conventional radar and radar arrays. In order to solve the problem of by using iterative adaptive pulse compression signal separation method, we cannot realize pulse coherent integration, we propose a method of pulse compression based on linearly constrained minimum variance long time coherent integration. This method has many advantages, for instance, it does not require multi-iterations, it is easy to calculate and it does not destroy the phase coherence between pulses. The simulation results show that this method can effectively separate MIMO radar signal. 
